Inhibition of the Unfolded Protein Response by metformin in renal proximal tubular epithelial cells.
Metformin (Met), an AMP-activated protein kinase (AMPK) inducer, is primarily transported by organic cation transporters expressed at the surface of renal proximal tubular epithelial cells. However, the implication of Met in renal function remains poorly understood. Interestingly, AICAR, another AMPK inducer, has been shown to inhibit the Unfolded Protein Response (UPR) generated by tunicamycin in cardiomyocytes in an AMPK-kinase dependent fashion suggesting metformin may also block the UPR. In this work, we have examined the effect of metformin on the expression of UPR-related markers (GRP94 and CHOP) induced by glucosamine (GlcN), 2-deoxyglucose (2-DOG) and tunicamycin (TUNI) in renal proximal tubular epithelial cells and in murine mesangial cells. Met attenuated GRP94 and CHOP expression induced by GlcN and 2-DOG, but not TUNI only in renal epithelial cells, even though the AMPK activation was observed in both renal epithelial and mesangial cells. Met did not require the contribution of its AMPK kinase inducing activity to block UPR markers expression. This report has identified a novel inhibitory function of metformin on UPR, which may have a beneficial impact on kidney homeostatic function.